(19) 



(12) 



~dQ- APPLICANT] 



CfTEC 



EuropSlsches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 971 507 A2 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) lntCl7: H04L 12/28 




12.01.2000 Bulletin 2000/02 


(21) 


Application number: 99400536.1 




(22) 


Date of filing: 06.03.1999 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Dlehl.Erlc 




MC NL PT SE 


92100 Boulogne Blllancourt (FR) 




Designated Extension States: 


• Sirop, Joel 




AL LT LV MK RO SI 


92100 Boulogne Blllancourt (FR) 


(30) 


Priority: 08.04.1998 EP 98400850 


(74) Representative: Zhang, Jlanguo 






THOMSON multimedia, 


(71) 


Applicant: THOMSON multimedia 


46 Qual A. Le Gallo 




92100 Boulogne Blllancourt (FR) 


92100 Boulogne Blllancourt (FR) 



(54) Method and apparatus for optimising the resource sharing for audio/video/data processing 
devices in a home network environment 



CM 
< 

O 



Q. 
LU 



(57) The home network environment of the present 
invention is the digital video broadcasting (DVB) where- 
in the services can be shared with respect to a Master/ 
Slave protocol by a plurality of audio/video/data 
processing devices (51 ,52,53,54) which are for instance 
Set Top Units. A may have access to services that are 
offered to the Master STU on the same transport stream. 
The principles of sharing the resource is based on the 
Master/Slave protocol. The first STU that is connected 
to a DVB receiver becomes the Master of this DVB re- 
ceiver. As long as there is an available DVB receiver, a 
STU will have access to all the services accessible by 
this receiver. If there are no more receivers left, a STU 
may have access to all the services currently viewed by 
the other STUs and more specifically to all the services 
offered on the transponder that comprises the services 
currently viewed by said other STUs. Thus, the method 
for optimising the resource consists in assigning to each 
STU connecting to the home network, one of the receiv- 
ing means that is available, by conferring to each STU 
a status of Master STU; in assigning to each newly con- 
nected STU one of the receiving means that provide re- 
quested resource and conferring a status of Slave STU, 
when no receiving means is available; and sharing the 
resource between Master STUs and Slave STUs in the 
home network so as to provide access to the requested 
resource for the Slave STUs. 

Conversely, an apparatus for sharing the resource 
further comprises control means (100,200) dedicated 
for each STU for displaying resource that is available for 
the corresponding STU wherein the control means con- 
tains an indication of Slave status for resource that can 
be provided for the corresponding STU and a special 



indication for resource that is currently used by a corre- 
sponding STU. 
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Description 

[0001] The present invention relates to a home net- 
work and more particularly to a method and an appara- 
tus for optimising the resource sharing for audio, video s 
and data processing devices in a home network envi- 
ronment. This home network may comprise a plurality 
of set top units, data processing units, video and audio 
devices, and more particularly digital video processing 
devices. 10 
[0002] The environment from which the present in- 
vention is derived is the digital video broadcasting (DVB) 
a detailed specification of which is given in the Stand- 
ards. One may refer for instance to the European Tele- 
communication Standards Institute (ETSI) relating to 18 
the Digital Video Broadcasting published in EN 300 468- 
v1.3.1 (1997-09). Any other digital video broadcasting 
specification may be used. 

[0003] In order to have an example of a home network 
implementation, one may refer to a US patent 20 
5,172,109, where « a method for registering a unit in a 
home network at least one part of which is constituted 
from an open channel » is disclosed. In that patent, a 
home automation network comprises open channels 
wherein various units are linked to the network. These 25 
units are for instance domestic electrical equipment, au- 
dio, video equipment etc. This particular environment 
can also be used with the present invention. 
[0004] However, in the present case, we will consider 
only the domestic appliances that relate to the multime- so 
dia equipment that combines the video, audio and/or da- 
ta transmissions. This equipment uses more specifically 
the digital video broadcast (DVB) specifications, their 
protocols and standards. 

[0005] According to these requirements, when a DVB 35 
receiver tunes a DVB service, it physically tunes a given 
transponder which carries many DVB services in a mul- 
tiple Program Transport Stream (MPTS). The associat- 
ed demultiplexer extracts, through its digital filters the 
different sections relating to the expected services. Af- 40 
terwards, the DVB receiver builds from these different 
sections a Single Program Transport Stream (SPTS) 
and broadcasts it onto the home network. 
[0006] Therefore, the problem is to determine the 
number of DVB receivers, also called receiving means, 45 
according to the number of processing units, also com- 
monly called Set Top Units (STUs), that are connected 
in the home network. A possible solution would be to 
use as many source devices as there are viewing de- 
vices. The source devices and the viewing devices are so 
for instance respectively the DVB receivers and the 
STUs as previously quoted. In a particular implementa- 
tion, the STUs are for instance the television sets with 
MPEG2 decoding capabilities or any other electrical de- 
vices that use the video, audio or data transmission. 55 
[0007] In the prior art, the home networks often have 
a basic configuration in which to each set top unit (STU) 
corresponds a DVB receiver. The reason of this basic 
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configuration is that if a STU needs to view a service 
other than the one « tuned » by a DVB receiver, an ad- 
ditional DVB receiver is required. This configuration im- 
plies that there is no sharing of the DVB receivers 
among the STUs. Therefore, one must acknowledge 
that this kind of configuration is very expensive and the 
consumers are certainly not willing to spend so much to 
settle this home network configuration. 
[0008] Consequently, it would be preferable to share 
the source devices or the also called DVB receivers 
among all the STUs that are connected to the home net- 
work and to optimize this resource sharing. In all the de- 
scription that follows, a video/audio/data processing unit 
may be represented by a STU. 

[0009] It is a primary object of the invention to reduce 
the number of receiving means by avoiding implement- 
ing in a digital home network as many receiving means 
(or source devices) as there are video/audio/data 
processing units such as Set Top Units. 
[0010] It is also an object of the invention to optimise 
the resource sharing of the receiving means among a 
plurality of video/audio/data processing units such as 
Set Top Units. 

[0011] It is another object of the invention to allot a 
priority to a specific processing unit in the home network. 
[001 2] It is further object of the invention to control and 
to track the services tuned by a specific processing unit. 
[001 3] According to the present invention, the servic- 
es can be shared by a plurality of video/audio/data 
processing units connected to the home network with 
respect to a Master/Slave protocol. A processing unit 
such as a STU may have access, with some constraints, 
to services that are offered to the principal (or Master) 
processing unit or STU on the same transport stream. 
[0014] The principle of sharing the resource is based 
on the Master/Slave protocol according to which the pri- 
ority is given to the Master processing unit over the 
Slave processing unit. The first processing unit or STU 
that is connected to a receiving unit or a DVB receiver 
becomes the Master of this DVB receiver. 
[0015] The resource sharing complies to the two fol- 
lowing principles: 

• As long as there is an available receiving means, a 
processing unit will have access to all the services 
accessible by this receiving means; 

• If there are no more receiving means left, a process- 
ing unit may have access to all the services current- 
ly viewed by the other processing units and more 
specifically to all the services offered on the trans- 
ponder that comprises the services currently 
viewed by said other processing units. 

[0016] Thus, according to the present invention, a 
method for optimising the resource sharing between set 
top units in a home network comprising at least one 
emitter for broadcasting video/audio/data signals, a plu- 
rality of means for receiving the signals comprises the 
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steps of: 

(a) assigning to each processing Unit connecting to 
the home network, one of the plurality of receiving 
means providing requested resource that is availa- 5 
bie, by conferring to each processing Unit a status 

of Master processing Unit; 

(b) assigning to each newly connected processing 
Unit one of said plurality of receiving means provid- 
ing requested resource that is available by confer- io 
ring a status of Slave processing Units, when no re- 
ceiving means providing requested service is avail- 
able; and 

(c) sharing the resource between Master STUs and 
Slave STUs in the home network so as to provide is 
access to the requested resource for the Slave 
STUs. 

[0017] Conversely, the method according to the 
present invention may be implemented in an apparatus 20 
that comprises 

means for assigning to each Set Top Unit connect- 
ing to the home network, one of the plurality of re- 
ceiving means providing requested resource that is 25 
available by conferring to each processing Unit a 
status of Master processing Unit; 
means for assigning to each newly connected 
processing Unit one of said plurality of receiving 
means providing requested resource and for con- 
ferring a status of Slave processing Unit, when no 
receiving means providing requested resource is 
available; and 

means for sharing the resource between Master 
processing units and Slave processing units in the 
home network so as to provide access to the re- 
quested resource for the Slave processing units. 

[0018] Furthermore, in a particular implementation, 
the apparatus comprises control means dedicated for 
each processing unit for displaying resource that is 
available for the corresponding processing unit wherein 
the control means contains: 

an indication of Slave status for resource that can 
be provided for the corresponding processing unit; 
and 

a special indication for resource that is currently 
used by a corresponding processing unit. 

[001 9] Figure 1 illustrates an example of a usual home 
network configuration wherein a plurality of set top units 
are connected to a DVB receiver. 
[0020] Figure 2 illustrates an example of the structure 
of the digital broadcasting and service delivery. 
[0021] Figures 3A, 3B and 3C illustrate a block dia- 
gram of the Master/Slave configuration according to the 
present invention when a set top unit requires a service. 



[0022] Figure 4 illustrates a block diagram of the Mas- 
ter/Slave configuration according to the present inven- 
tion when a Master STU releases a receiver. 
[0023] Figure 5 illustrates an example of the home 
network configuration that comprises two STUs and two 
Gateways. 

[0024] Figure 6 shows the content of a STU's seam- 
less list when this latter is the first to be connected to a 
receiver of the home network. 

[0025] Figures 7 A and 7B illustrate the contents of the 
STUs' seamless lists when a second STU is connecting 
to the currently used transponder of the receiver. 
[0026] Figures 8 A and 8B illustrate the content of both 
STUs' seamless lists when different transponders are 
currently be used. 

[0027] Figures 9A and 9B illustrate the content of both 
STUs 1 seamless lists when both STUs are switching on 
the same transponder of a receiver. 
[0028] Figure 10 illustrates the content of a STU's 
seamless list of the currently connected STU when the 
other STU is disconnected from the home network. 
[0029] The present invention will be described in the 
environment of a digital video broadcasting system, be 
that a satellite, terrestrial or cable system. It will be read- 
ily be appreciated that its use is not limited to this envi- 
ronment. 

[0030] Furthermore, it should be kept in mind that in 
the present description, the Set Top Unit is considered 
as being for instance a television set or any other com- 
munication device that receives digital information from 
the network and that is capable of retrieving it on a dis- 
play means. A DVB receiver contains its own tuner for 
receiving signals by terrestrial, cable or satellite emitters 
so as to demuttiplexe the signals stream to transmit 
them onto the network to a selected Set Top Unit. Any 
other device may replace this equipment as long as it 
performs the functions that are described in the follow- 
ing paragraphs. 

[0031] Figure 1 illustrates an example of a home net- 
work configuration wherein a plurality of set top units are 
connected to a plurality of DVB receivers. In this partic- 
ular case, a home network bus (1) is connected to dif- 
ferent devices such as television sets (2,3,5) that repre- 
sent the set top units and a DVB receiver (4) that repre- 
sents a Gateway. This home network bus (1) is a bi-di- 
rectional bus that carries data, video and audio signals 
so as to transmit them to the corresponding devices un- 
der the control of a network manager which can be any 
device of the home network. 

[0032] A digital network, such as the one recommend- 
ed in the IEEE 1394 standards, allows to carry MPEG2 
streams between domestic devices. In this kind of digital 
network, there are mainly two types of devices: the 
source devices and the viewing devices. 

1 . The source devices receive broadcasted signals 
and generate partial MPEG2 streams and send 
them over the home network. The two main cate- 
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gories are DVB receivers and Digital Storage: 

• DVB receivers, also called residential Gate- 
ways in the Digital Home Network (DHN) termi- 
nology, receive the broadcast signals from sat- 5 
ellites, terrestrial or cable emitters; they demul- 
tiplex partly the stream to select the expected 
services and rebroadcast the services in a 
stream on IEEE 1394 bus, 

• Digital Storage operates as a local broadcaster 10 
since it plays back memorised DVB compliant 
MPEG services, such event can be played in- 
dependently from the real time broadcast 
thanks to a DVD player for instance. 

is 

2. The viewing devices receive the partial stream 
mentioned above. Likewise, the viewing devices 
can be divided in two categories: set top units and 
digital storage. 

20 

• Set Top Units (STU) are MPEG2 units that re- 
ceive the partial stream carried on the home 
network, decode it, and finally display the full 
video on an associated TV set. The STU may 
be part of the TV set or an external box, 

• Digital Storage operates as a recorder since it 
memorises services received from the IEEE 
1394 network. 

[0033] A possible solution would be to implement as 30 
many source devices as there are viewing devices. As 
previously mentioned, this expensive solution may not 
be adapted to the consumer environment. Thus, it is 
mandatory to share the source devices. The following 
section describes a way to optimise the sharing. 
[0034] Figure 2 illustrates an example of the structure 
of the digital broadcasting and service delivery. It shows 
the organisation of the different parts that are involved 
in the transmission and reception of the signals from a 
satellite emitter (20), a cable emitter (60) and a terres- 
trial emitter (80) to the domestic components, e.g. audio/ 
video/data devices. The meaning of the terminology in 
this figure 2 is used throughout the description that fol- 
lows. 

[0035] The satellite, cable and terrestrial emitters 
broadcast respectively signals to a plurality of DVB re- 
ceivers. The signals received from the satellite (20) are 
muttiplexed in a plurality of transponders T1 (31 ), T2 
(32), T3 (33) and TT (34). Afterwards, each transponder 
broadcasts its corresponding services. For instance, 
transponder T2 (32) broadcasts Sen/ice S1 (41), Serv- 
ice S2 (42), Service S3 (43) and Service S4 (44) to all 
subscribers' home networks that are allowed to connect 
to transponder T2. At the components level, one may 
consider that home networks comprise a plurality of 
DVB receivers such as Videol (51), Video2 (52) and 
Video3 (53), and also a data processing device (54). All 
of these components receive the video/audio and data 



signals of the corresponding services which is in the 
present case Service S2 (42). 

[0036] Conversely, the cable and terrestrial emitters 
(60,80) respectively broadcast different signals that are 
received and multiplexed in the corresponding channels 
(C1, C2, C3) and (C4, C5, C6). Each channel carries a 
plurality of services like each transponder. For instance, 
channel C2 (62), likewise channel C1 (61) and channel 
C3 (63), which is dedicated to the cable transmission, 
carries Service S5 (66), Service S6 (67) and Service S7 
(68). 

[0037] Some of the services that are provided by the 
satellite and the cable emitters or any other emitters may 
be gathered in a transport stream. For instance, a bou- 
quet that is shown in figure 2 provides Service S2 (42), 
Service S3 (43), Service S4 (44) of transponder T2 (32) 
of the satellite emitter (20) and Service S5 (66) of chan- 
nel C2 of the cable emitter (60). Thus, a subscriber of 
this Bouquet is entitled to watch any one the services 
provided by this bouquet. And the terminology of trans- 
ponder can be replaced by the terms « transport stream 
» or « bouquet ». 

[0038] The terrestrial broadcasting system is similar 
to the cable's one. The terrestrial emitter (80) broad- 
casts different channels, e.g. channel C4 (81), channel 
C5 (82) and channel C6 (83). Each channel includes a 
plurality of services. For instance channel C5 (82) 
broadcasts Service S8 (86), Service S9 (87) and Serv- 
ice S10 (88). 

[0039] It should be kept in mind that the present de- 
scription may be implemented in another environment 
wherein the bouquet may gather any other type of serv- 
ices such as radio or any other kind of information serv- 
ices generated by the terrestrial, satellite or cable emit- 
ters as well. The principle is that a bouquet gathers a 
plurality of services that are provided to the subscribers. 
Therefore, a bouquet is composed of a combination of 
any one of the previously mentioned services. 
[0040] When a DVB receiver, also called Gateway 
"tunes" a DVB service, it physically tunes a given trans- 
ponder. The stream of this transponder carries many 
DVB services. It is a Multiple Program Transport Stream 
(MPTS). The demultiplexer extracts, through its digital 
filters, the different sections related to the expected 
service. Afterwards, the Gateway builds a Single Pro- 
gram Transport Stream (SPTS) and broadcasts it onto 
the home network. 

[0041] In the prior art, the simplest way is to assign a 
receiver to a given STU. If another STU needs to view 
a service other than the service "tuned" by this receiver, 
it has to use another DVB receiver. This method requires 
the « one to one relationship » between sources of re- 
ceivers and viewers of set top units. If all the receivers 
are already used, an additional STU can only have ac- 
cess to services of receivers currently viewed by the 
connected STUs. The services which are not currently 
viewed cannot be accessed though they are on the 
same transponder corresponding to the services re- 
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quested by the viewers. 

[0042] Therefore, according to the present invention, 
there is desire to increase the services offer despite the 
limited number of DVB receivers. For that purpose, a 
STU may also have access, with some limitations, to 
services that belong to the same transport stream as the 
ones of the principal viewer or the Master set top unit. 
[0043] The basic principles are: 

• As long as there is an available receiver, a STU will 
have access to all the services accessible for this 
DVB receiver. 

If there are no available receivers, then a STU may have 
access to all the services currently viewed by the other 
STUs and more specifically to ail the services offered 
on the transponder that comprises the services currently 
viewed by said other STUs. 

[0044] The Rules of sharing according to the above 
mentioned principles is illustrated in this example of im- 
plementation. However, it may be extended in any other 
Digital Home Networks of this kind that comply to the 
above mentioned principles and the following rules. 
[0045] The allocation of the resources of the source 
devices which can be a DVB receiver or a Digital Stor- 
age in the home network should comply with the follow- 
ing five rules: 

• Rule 1 : If a viewer is the Master of a source device, 
it remains the master until it releases the control of 
the source device. Another viewer can share this 
source device but as a Slave STU. 

• Rule 2: A Slave STU can interact with the attached 
source device as long as it does not interfere in the 
Master STU's operations. The priority is given to the 
Master STU so that this latter can interact with its 
source device even if it interferes in the operations 
of the attached Slave STUs. 

• Rule 3: If the network manager is the master of a 
source device, it keeps this status until it releases 
the source device. A STU can share the source de- 
vice but as a Slave STU. A STU may request the 
network manager to release the control. 

• Rule 4: The network manager cannot have a slave 
status for the attached source device. If it needs an 
access to a source device used by a Master STU, 
it asks the Master STU to release the control. If this 
latter agrees, then the roles are swapped. Else, the 
network manager cancels its pending operation. 

• Rule 5: Once a Master STU releases the control of 
a source device, then a pending Slave STU auto- 
matically becomes the new Master of this source 
device. 

[0046] Figures 3A, 3B and 3C illustrate an algorithm 
of the Master/Slave configuration according to the 
present invention when a set top unit requires a service 
from the home network. 



[0047] More particularly, figure 3A shows the steps 
that are executed by a program that is internal to the 
STU when a viewer of the STU requests a service on its 
screen at step (300). At step (310), the program tests if 
5 the STU is already connected to a Gateway that can pro- 
vide the requested service. If the answer is yes, the pro- 
gram skips to step (320). Otherwise, an available Gate- 
way in the home network has to be searched for, at step 
(312). 

io [0048] If an available Gateway is detected, the STU 
is connected to it and the STU becomes the Master of 
this Gateway at step (314). In case the STU is currently 
a Master of another Gateway, it releases the control of 
the latter. 

is [0049] Otherwise, the program will seek for a Gate- 
way that can provide the requested service, at step 
(316). The service is to be on a transponder that pro- 
vides a service currently viewed by an attached Master 
STU. 

20 [0050] Should the occasion arises, the STU becomes 
a Slave STU of the detected Gateway that provides the 
requested service. Henceforth, if the STU is the Master 
of another Gateway, it has to release the control of that 
Gateway, at step (319). In such case, the requested 

25 service is provided to the STU, but this latter cannot con- 
trol the attached Gateway since it has a Slave status. 
And the program ends. Otherwise, the request is con- 
sidered as failed at step (318), and the program ends. 
[0051] Figure 3B resumes to step (320) which results 

30 from the fact that the service requested by the STU is 
already on the Gateway to which it is connected. Thus, 
it is necessary to detect whether the STU is the Master 
of the Gateway, at step (321). If it is not the case, the 
program skips to step (330). Otherwise, it is necessary 

3S to determine if the transponder has to be changed in 
order to provide the requested service at step (322). 
[0052] If the transponder must not to be changed, the 
STU remains the Master of the Gateway, at step (323),. 
and the program ends. Otherwise, the program should 

40 determine at step (324) if there are Slave STUs that are 
connected to this Gateway. If no Slave STU is connect- 
ed to this Gateway, the program loops to step (323). Oth- 
erwise, at step (325), the Slave STUs connected to this 
Gateway are to be transferred to another Gateway with 

45 the same provider and on the same transponder. 

[0053] Afterwards, at step (326), the program checks 
to detect if there is another Gateway in the home net- 
work that provides the services used by the Slave STUs. 
Should the occasion arises, the Slave STUs are copied 

so to the detected Gateway at step (327). Then, the pro- 
grams jumps to step (323) where it ends. Otherwise, the 
Slave STUs are simply disconnected at step (328) and 
the program jumps to step (323). 
[0054] Figure 3C resumes to step (330) which results 

55 from the fact that the service requested by the STU is 
already on the Gateway to which it is connected, but un- 
fortunately it is not the Master of the Gateway. There- 
fore, the program has to determine if the Gateway is 



5 



EP 0 971 507 A2 



10 



available with the suitable transponder at step (332). 
[0055] If the Gateway with the suitable transponder is 
not available, the request is considered as failed, at step 
(334). Otherwise, the service is provided to the STU but 
this latter becomes or remains the Slave of the Gateway, 
at step (336). 

[0056] Figure 4 illustrates a block diagram of the Mas- 
ter/Slave configuration according to the present inven- 
tion when a Master STU releases a Gateway. If such 
case occurs, it is required to detect if a Slave STU is 
connected to the Gateway, at step (402). 
[0057] If no Slave STU is detected, no further action 
is required. The Gateway is disconnected and the pro- 
gram ends at step (404). Otherwise, at step (406), a 
Slave STU that is first of the waiting list becomes the 
Master STU of the released Gateway. 
[0058] In order to give a better illustration of this Mas- 
ter/Slave configuration in a Digital Home Network ac- 
cording to the present invention, an example of the pre- 
ferred embodiment is shown in figure 5. Another STU 
may be added to this network as well without requiring 
great modifications in the description that follows. 
[0059] Let us consider a Digital Home Network com- 
posed of two STUs, STU1 (500) and STU2 (510), and 
two Gateways, Gateway 1 (502) and Gateway2 (512). 
Both STUs are respectively connected to the Gateways 
by links (501 ) and (511), and the Gateways are connect- 
ed to each other by bus (521 ). 

[0060] By referring to figure 6, Gateway 1 offers four 
services: 

• Service 1 (601 ) and Service2 (602) on Transponder 
T1 (610), 

• Service3 (603) and Service4 (604) on Transponder 
T2 (620). Conversely, Gateway2 offers four servic- 
es: 

• Service5 (605) and Service6 (606) on Transponder 
T3 (630), 

• Service7 (607) and Service8 (608) on Transponder 
T4 (640). 

[0061] Each STU has a seamless list which can be 
retrieved on a screen showing the services that it can 
have access as a Master STU or as a Slave STU ac- 
cording to principles and the rules previously men- 
tioned. In the preferred embodiment, STU1 (500) and 
STU2 (510) have respectively their corresponding 
seamless lists (100) and (200). 

[0062] In this particular implementation, the services 
are provided by a satellite emitter, but the case of serv- 
ices provided by a cable emitter or a terrestrial emitter 
can be replaced easily without substantial amendments. 
The principles remain the same. 
[0063] Figure 6 shows the case when STU1 (500) 
wishes to receive Servicel (601) provided on Trans- 
ponder T1 of Gatewayl (502) whereas STU2 (510) re- 
mains idle or is not receiving any service provided on 
the present home network. Since STU1 is the first STU 



to be connected to this Gatewayl , it becomes the Mas- 
ter of Gatewayl . Therefore, it can switch on whichever 
service provided by Gatewayl as a Master STU. Con- 
versely, since no STU is connected to Gateway2, nei- 
s ther as a Slave STU nor a Master STU, the services that 
are provided by Gateway2 can be viewed by STU1 , or 
any other STU as well. 

[0064] Therefore, STUVs seamless list (100) shows 
all the services that can be provided by both Gatewayl 

io (602) and Gateway2 (512). In an alternative preferred 
embodiment, STUVs seamless list represents Servicel 
with a particular sign so as to indicate that Servicel is 
currently viewed by STU1. In the list shown in figure 6, 
Servicel has a special indication such a tick. 

is [0065] Figures 7 A and 7B shows the status of STU 1 's 
and STU2's seamless lists when a further event takes 
place wherein STU2 (510) wishes to receive Service2 
provided on transponder T2 (620) of Gatewayl (502). 
[0066] STUVs seamless list (100) remains the same 

20 as the one of figure 6. As STU1 is already viewing a 
service of Gatewayl, STU2 can be connected to 
Gatewayl only as a Slave STU. Since Service3 and 
Service4 are not provided on the same transponder that 
are being currently used by the Master STU1 (500), they 

25 cannot be accessed by STU2. Therefore, Service3 and 
Service4 are not shown in STU2's seamless list. How- 
ever, Services 5 to 8 can be accessed by any STU, since 
Gateway2 (512) is not currently used by any STU yet. 
Thus, STU2's seamless list (200) only contains Servicel 

30 (711), Service2 (712), Services (713), Service6 (714), 
Service7 (715) and Service8 (716). 
[0067] It should also be noted that Servicel (711 ) and 
Service2 (712) of STU2's seamless list have a grey 
background, meaning that these services can be ac- 

35 cessed by STU2 but as a Slave STU. Indeed, if STU2 
is viewing Servicel or Service2, it can be disconnected 
if STU1 is switching from a service of transponderl for 
selecting a service provided on another transponder of 
Gatewayl , for instance Service3 and Servlce4 of trans- 

40 ponder T2. 

[0068] The next event that can be considered is 
shown in figures 8A and 8B wherein STU2 (510) wishes 
to receive Service7. In such case, STU2 becomes Mas- 
ter of Gateway2 (512). Its seamless list (200) does not 

45 change. However, in a preferred embodiment, the 
seamless list would have grey backgrounds for Servicel 
(811) and Service2 (812) and with a special indication 
for Service7 (815) such as a tick. 
[0069] Concerning STUVs seamless list, Service5 

so and Service6 are not displayed since STU 1 cannot have 
access to these services. Indeed, Services and 
Service6 are not provided on the same transponder that 
are being currently viewed by the Master STU2 (510). 
However, Service7 (805) and Service8 (806) can be ac- 

55 cessed by STU1 , but as Slave STU only. It should also 
be noticed that Service7 (805) and Service8 (806) would 
have preferably grey backgrounds. Since STU1 is cur- 
rently viewing Servicel, a special indication is shown, 
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such as a tick. 

[0070] Let us consider in figures 9A and 9B that STU1 
wishes to view a service that is provided on the same 
transponder as the one currently used by another STU 
on another Gateway. According to this particular exam- s 
pie, these latter are STU2 and Gateway2, and this re- 
quested service is for instance Service7. 
[0071] Henceforth, ail services of Gateway 1 (51 2) can 
be accessed by both STUs. Thus, Servicel (901), 
Service2 (902), Service3 (903) and Service4 (904) are to 
shown in STUVs seamless list (100). These four serv- 
ices are also provided in the STU2's seamless list (200). 
[0072] However, concerning the services provided by 
Gateway2, STU1 can only have access to Service7 
(905) and Service8 (906), which are shown in STUVs is 
seamless list; whereas STU2 can additionally have ac- 
cess to Service5 (915) and Service6 (916). Therefore, 
STU2's seamless list shows all the services of both 
Gateways. 

[0073] In a preferred embodiment, Service7 and 20 
Service8 that are represented in STUVs seamless list 
have grey backgrounds so as to indicate that STU1 may 
have access to both services only as a Slave STU. Since 
STU1 is viewing Service7, this latter bear a special in- 
dication which is for instance a tick. Conversely, in 25 
STU2's seamless list, Service7 also has the tick indica- 
tion. 

[0074] And finally, figure 10 shows the case when 
STU2 (510) disconnects from the home network. Thus, 
STU1 (500) is now the only set top unit on the network. 30 
It becomes the Master of Gateway2 (512). 
[0075] STUVs seamless list (100) now contains all 
the services provided by Gateways that are available in 
the home network. Servicel, Service2, Service3, 
Service4, Services, Service6, Service7 and Service8 35 
are represented in the list. STU1 may connect to any of 
them as a Master STU. It should therefore noticed that 
there is no grey background for the services provided. 
However, the tick that is used for showing which service 
is currently be viewed by STU1 is indicated in Service7 40 
(107). 

[0076] It should be noted that if STU 1 is disconnected 
from the home network, the same result is obtained. 
STU2's seamless list would be identical to STUVs 
seamless list and STU2 would have exactly the same *s 
opportunities in the home network. 
[0077] Furthermore, it should also be kept in mind that 
the different cases previously described can be consid- 
ered in a different chronological order. For instance the 
case of figures 8 A and 8B might occur before the case so 
of figures 7A and 7B. 

[0078] The implementation of seamless lists enable 
an STU to control and to track the services tuned by a 
specific STU by displaying the seamless list of this latter. 
This ability can be allowed to a predetermined STU ss 
which is for instance the STU dedicated to the parents 
or any responsible person of the home network. 
[0079] Additionally, it must be acknowledged that the 
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present invention may be implemented in a network 
computer. 



Claims 

1. A method for sharing a resource of a plurality of 
means (502, 512) for receiving video/audio/data 
signals broadcasted by at least an emitter (20, 60. 
80) among a plurality of video, audio and/or data 
processing devices (51 , 52, 53, 500, 510) in a home 
network comprising the steps of: 

(a) assigning to each said processing devices 
connected to said home network, one of said 
plurality of receiving means (502, 512) provid- 
ing requested resource that is available, by 
conferring to each said processing device a sta- 
tus of Master processing device; 

(b) assigning to each newly connected 
processing device (510) one of said plurality of 
receiving means (502, 512) providing request- 
ed resource by conferring a status of Slave., 
processing device, when no receiving means 
(502, 512) providing requested resource is 
available; and 

(c) sharing the resource between Master 
processing devices and Slave processing de- 
vices in said home network so as to provide ac- 
cess to said requested resource for said Slave 
processing devices. 

2. The method of claim 1 wherein said resource con- 
tains a plurality of services that are provided by one 
of a plurality of digital transport streams (T1 , C1 , C4) 
of said at least one emitter (20, 60, 80). 

3. The method of claim 1 or 2 further comprises the 
steps of: 

* conferring the status of Master processing de- 
vice until this latter releases its control; and 

* releasing the control of a receiving means: 

in responsive to a release request of a net- 
work manager so as to become a Slave 
processing device and to enable said net- 
work manager to become a Master 
processing device of said receiving means; 
when no further service from said receiving 
means is requested. 

4. The method according to claims 2 or 3 wherein said 
step (a) further comprises the steps of: 

requesting (300) a service from said home net- 
work; 

responsive to said request from a processing 
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5. 



device, determining (31 0) if said processing de- 
vice is already connected to a receiving means 
(502, 512) so as to determine (321) its status; 

if said processing device has a Slave sta- s 
tus, determining (332) if said service can 
be retrieved from the transport stream cur- 
rently received by a corresponding Master 
processing device so as to discard (334) 
said service request or to keep (336) the 10 
status of Slave processing device un- 
changed; 

if said processing device has a Master sta- 
tus, determining (322) if said transport 
stream needs to be changed so as to keep is 
(323) the Master status of said processing 
device and to retrieve said requested serv- 
ice; and 

if said processing device is not already con- 20 
nected to a receiving means (502, 51 2), 

finding (31 2) an available receiving means 
(502, 512) to assign (314) it to said 
processing device; or 25 
finding (31 6) a receiving means (502, 51 2) 
that can share the transport stream of said 
requested service so as to assign the Slave 
status to said processing device, otherwise 
discarding (318) said service request. 30 

The method according to any one of the previous 
claims comprising the step of assigning to each 
processing device a corresponding control means 
(100, 200) for displaying graphically available re- 35 
source. 



devices connected to said home network, one 
of said plurality of receiving means (502, 512) 
providing requested resource that is available 
by conferring to each said processing device a 
status of Master processing device; 
means for assigning to each newly connected 
processing device (510) one of said plurality of 
receiving means (502, 512) providing request- 
ed resource by conferring a status of Slave 
processing device, when no receiving means 
(502, 512) providing requested resource is 
available; and 

means for sharing the resource between Mas- 
ter processing devices and Slave processing 
devices in said home network so as to provide 
access to said requested resource for said 
Slave processing devices. 

9. The apparatus of claim 8 further comprises control 
means (100, 200) for each processing device for 
displaying graphically resource that is available for 
said corresponding processing device wherein said 
control means contains: 

an indication of Slave status for resource that 
can be provided for the corresponding process- 
ing device; and/or 

a special indication for resource that is currently 
used by a corresponding processing device. 

10. The apparatus according to any one of claims 8 or 
9 to be implemented in a digital network computer. 



6. The method according to claim 5 further comprising 
the step of designating in said control means (100, 
200) an indication of Slave status for resource that 40 
can be provided for the corresponding processing 
device. 



7. The method according to any one of claims 5 or 6 
further comprising the step of designating in said 45 
control means (100, 200) a special indication of re- 
source currently used by a corresponding process- 
ing device. 



8. An apparatus for sharing a resource of a plurality of so 
means (502, 512) for receiving video/audio/data 
signals broadcasted by at least an emitter (20, 60, 
80) among a plurality of video, audio and/or data 
processing devices (51, 52, 53, 54, 500, 510) in a 
home network including; said apparatus character- ss 
ised in that it further comprises: 



means for assigning to each said processing 
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